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Description 

This invention relates to a method for generating DN A probes specific (or an organism and capable of distinguishing 
between genera and species in a non-empirical manner. -ru- • . • 

s There are many situations where the identification of an organism In a sample Is important. This is true in the 

analysis of clinical, veterinary, food and environmental samples. Currently It is possible to carry out such identification 
either by classical miciobiological methods (where growth characteristics and/or biochemical parameters are moni- 
tored), by immunodiagnostic methods or by DNA-based methods.- ,A/r^ OQ/r.C7rvi onH 1 1 
DNA probes have been used for the identification of organisms as descnbed for example in WO 89/06704 and U 

10 s Patent No 4 851 ,330. Many such probes derive from the observation (see Wbese. Scientific American 2M (6) 1 981 
for review) that parts of the 16S and 23S ribosomal RNA (rRNA) sequences vary In different species^ This information 
was used initially for phyiogenetic analyses but it has more recently been used for DNA probe^sased methods for the 
identification of organisms. The method by which the rRNA sequences which are characteristic of an organism were 
obtained depended initially on differential hybridization experiments in which the target DNA gave a positive signal and 

IS the organism from which it was required to be distinguished gave a negative signal or by procedures using hybridization 
experiments carried out m liquid in which sequences common to be both species are eliminated and sequences (which 
may be anonymous) which are unique to the organism of interest are retained. A final category of target sequences 
for DNA probes are regions of the genome which code for some antigen or biochemical product charactenstic of the 

20 '^Tn all cases the success of the DNA probe depends on Its ability to detect a target sequence in the organism of 
interest while it fails to hybridize to a panel of other organisms that are either closely related to the orgamsrin of interest 
or are likely to occur In the sample under study Hybridization of a probe to target DNA depends on the DNA sequence 
and on the hybridization conditions used. There are well established guidelines for the selection of conditions which 
will allow DNA probes to distinguish between two very closely related sequences (Manlatis, T. et aL (1 982) Cold Spnng 

25 Harbor Publication): The design of DNA probes can be optimized if the DNA sequences targetted have maximum 
differences from those of other organisms and if a comprehensive data bank of DNA sequences in the region under 

^'"'^The DNA sequence of a segment of the genome of an organism can be obtained by isolating the DNA segment 
using a variety of techniques which are widely used by those that employ recombinant DNA methods (see IWIaniatis, 

so T et al. supra . More recently methods of amplification of the region of interest using methods such as the Polymerase 
Chiin Reaction (PGR) (Saiki et aL (1 985) Science 230 1 350-1 354) have been descnbed. 

The PGR technique requires two oligonucleotide primers that flank the DNA segment to be amplified. Repeated 
cycles of heat denaturation of the DNA. annealing of the primers to their complementary DNA sequences at a lower 
temperature, followed by extension of the annealed primer with a DNA polymerase, which may be thermostable, in 

35 the presence of the four deoxyribonucleotides gives rise to speciffc DNA sequences in sufficient quantities to be ma- 

"'"""in^onJ ule^of the PGR method Chen, K., et aL (FEMS Microblotogy Letters (1989)S. 19-24) mplified E^coli using 
primers derived from the regions of the 16S rRNA gene which tend to be consen/edin a variety of organisms examined^ 
A similar approach has been used by Medlin. L.. et aL Gene (1 988)71- 491-499) who amplified eucaryotK rRNA coding 

40 regions for a phyiogenetic study. . ._j:„ 

WO 88/03957 describes a method of constructing probes for the detection of intragenic rRNA sequences to dis- 
tinguish non-viral organisms. The probes are generated from the IBS or 235 rRNA by ^"^^'"9 ^^^^A copy of the 
rRNA using reverse transcriptase according to the method of Lane. D.J. et al. (Proc. Natl. Acad. Sci. U.S.A. (1985), 
82 6955-6959) and thereafter determining the sequence of the cDNA by standard methods. . , 

4S ' Gobel. U.B. et al. (Journal of General Microbiology (1987); 133. 1969-1974) also disclose the construction of 
specles-specific probes to variable regions within the 16S-iike and 235-iike rRNA genes using synthetic oligonucle- 
otides. 

In all of the references cited above the variable regions are intragenic. 

The choice of-a target sequence for a probe currently involves a) the Identification of an area of sufficient mter- 
so species diversity or variation that will allow for the provision of a specific probe and b) a target which is preferably 
present in the organism in a high number of copies. The rRNA gene products (16S and 23S) appear to fulfil both of 
these criteria and as such have been the target for many studies and. indeed. DNA probe kits directed to those regions 
are available commercially for some organisms. Most comparisons to date have been between the rRNA genes from 
different genera and these have highlighted a pattern of variable regions within the gene flanked by adjacent more 

^ We hive fou"nd that when related species are compared the "variable- regions are occasionally very similar (see 

Example 2). if not identical. This highlights the need for a method to obtain sequence data from a catalogue of organisms 
to allow one to select the correct probe sequence and the appropriate hybridization conditions or to identify regions of 
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the genome of a microorganism in which greater variability occurs. 

It is an object of the present Invention to provide a method for obtaining DNA sequences which can be used to 
provide a DNA data base for the choice of probe and hybridization conditions in a rapid and useful manner 

It is a further object of the present invention to identify new target areas that contain a high degree of diversity 
5 between organisms and to generate highly specific DNA probes thereto In a variety of organisms of interest to the 
clinician, veterinary practitioner, the food technologist and the environmentalist. 

Accordingly, the invention provides a method for generating a DNA probe specific for an organism to be identified and 
capable of distinguishing between genera and species in a non-empirical manner, said method comprising the steps of: 

10 a) amplifying using a pair of oligonucleotide primers, a variable intergenic region of the genome present in the 

organism to be identified and in a number of organisms phylogenetically related to. or suspected of being present 
in a given sample containing said organism to be identified and having said variable region in its genome, said 
primers corresponding to regions or portions thereof flanking said intergenic region and known or suspected of 
being conserved in said organisms; 
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b) determining the sequence of the amplified region; 

c) selecting said sequence or a portion thereof to generate said probe specific for said organism to be Identified 
by comparison with said other amplified regions; and 

d) defining the hybridization conditions required to obtain a specific signal based on the precise nucleotide se- 
quence of the selected probe. 

The method in accordance with the invention enables one to generate DNA probes which can discriminate between 
25 very closely related organisms. Thus the method according to the invention can distinguish between organisms in 
which only 2 bases are different at a given gene locus as hereinafter described. 

The method according to the invention has universal application in the generation of DNA probes to vanable regions 
of the genome of a given organism. The oligonucleotide primers may correspond to DNA sequences of conserved 
regions or portions thereof adjacent said variable region or portion thereof. 
30 The method in accordance with the invention can be used to target an unknown region of the genome by rapidly 

establishing a DNA sequence data bank for that region for a number of organisms which are likely to be present in a 
sample and by deriving a DNA probe fragment which will Identify the organism of Interest under hybridization conditions 
determined by the sequence of the probe and the extent to which it differs from the other organisms. The method 
according to the invention represents a significant improvement over existing methods for identifying sequences useful 

35 as DNA probes. ^\ , ... 

Because of the inadequacies in some cases of the 16S rRNA gene as a locus for DNA probing we have availed 
of the universality of the method in accordance with the invention to analyse other genomic regions for their ability to 
provide informative targets for DNA probes. We have searched In the first instance for regions that are least likely to 
be consen/ed. This consideration led us to focus attention on those regions of the genome which are intergenic. Vjz, 
40 spacers between functional genes as there should be minimal evolutionary pressure to conserve there regions_ 

Previous authors have published data on the Intergenic region between the 16S and the 23S rRNA for§, co^ 
(Brosius et al J. Mol. Biol. 148 107-127 (1981)), Streptomvces lividans and Mycobacterium bovis BCG (Suzuki etaL 
J. Bact. 1701886-2889 (1988)) and Bacillus subtilis (Green et aL Gene 37, 261-266 (1985)). Examination of these 
sequences by us has shown that there is a great variation between these unrelated genera. 

According to the invention the variable region is a variable Intergenic region and the primers correspond to con- 
served regions or portions thereof flanking said intergenic region. Thus as an example one of the primers may corre- 
spond to a consented region of the 1 6S rRNA gene and the other primer may correspond to a conserved region of the 

^^^AlteiJa^fvety, one of the primers may correspond to the conserved 3' end of the IBS rRNA gene and the other 
so primer may correspond to the consented 5' end of the 23S rRNA gene. 

The primers can be derived from the available sequence data for 16S and 23S genes. When such primers are 
amplified in accordance with the invention using the PGR technique the amplified (intergenic) region can. in some 
situations, vary In size, such is the diversity between species, as hereinafter described. 

By DNA sequencing such amplified regions additional detailed information on panels of microganisms has been 
55 obtained which has allowed DNA probes to be prepared which can distinguish between closely related organisms. 

Although the intergenic region between the 16S and 23S genes is the target used in Example 1 other intergenic 
regions which are bounded by known sequences of functional genes can also be used as targets for DNA probes in 
accordance with the invention. 
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In the method according to the invention a consen/ed region of known sequence from another organism such as 
E. coli may be used to generate each said primer. A best fit sequence may be derived from known sequences from a 
number of organisms to generate each primer. 

The amplification is preferably carried out by the PGR technique. The polymerase used is preferably a thermostable 
5 polymerase such as Thermus aguaticus (Taq) enzyme. It will be appreciated that zones of the genome of an organism 
which have been identified as target sequences for DNA probes In accordance with the Invention may be isolated using 
methods other than PGR amplification. ' 

Following amplification and prior to sequencing, the amplified nucleotide sequence may be ligated to a suitable 
vector followed by transformation of a suitable host organism with said vector. One thereby ensures a more readily 
10 available supply of the amplified sequence. . . „ *u ^ 

Alternatively, following amplification, the amplified sequence or a portion thereof may be chemically synthesized 
for use as a nucleotide probe. In either situation the DNA sequence of the variable region is established using methods 
such as the dideoxy method (Sanger. R et al Proc. Natl. Acad. Sci (1977) 74. 5463-5467). The sequence obtained is 
used to guide the choice of the probe for the organism and the most appropriate sequence(s) is/are selected. 
IS We have determined that the DNA used for amplification may come from autoclaved samples. This is a particularly 

useful demonstration as it allows for ready preservation of samples and greater safety for laboratory workers. 

The target organism is suitably a microorganism. For example, the organism may be selected from a species of 
Aeromonas. Bacillus. Clostridium. Enterococcus . Eschericia. Klebsiella, M y cob acterium, Pseudo monas, Salmonella 
Serratia Staohvlococcus or Streptococcus . Specific microbial species within these species include Aeromonas caviae, 

20 TZ^n^^ hydrophila. Aeromonas media ^rr-m-°- AprnmnnRs sobria. Bacillus subtilis, Clostridium 

butvrlcum. Clostridium difficile. Clostridium pasteurianum, Clostridium perfrinqens, Clostndium tyrobutyricum Es: 
nhericia coli. Enterococcus faecalis. Klebsiella r^'-'^^niPA, Myrnhacterium avium. Mvcobacterium bovis, Mycobac- 
Tinl ^uberculosis. Pseudomonas ae >--n'-^^=>, Pc^.tHnmnnPA fliiorescens. Salmonella tvphlmunum. Serratia merces- 
cans. Staphylococcus aureus and Streptococcus pyogenes . 
25 The invention also provides specific probes obtainable by the preceding method. 

The invention provides a variety of probes for variable intergenic regions intermediate the genes coding for 16S 
rRN A and 23S rRNA and derived from the following sequences or sequences complementary thereto: 



Clostridium difficile - 

30 

AGAGAACCTGCCGTTGAATCACCTCCTTTCTAAGGAGAATAGAAAGAAGAAAATTCTTT 
CTAAAGGCTGAATTCTCTGTTTAATTTTGAGAGACCATTCTCTCAAAATTGAAACTTCT 
AATAAAATTGGGAAGTAGCTGATCATCACCAAATCGTAAATTTTGGATGCCTAGCTACG 
TTCTTTGAAAATTGCACAGTGAATAAAGTAAAGCTAAAGGTATATAAAAATCCTTTGTA 

AGAATCAATTTAAGGTCAAGCTACAAAGGGCGCAT 

40 Clostridium pasteurianum - 

AGAGAACCTGCCGGCTGGATCACCTCCTTTCTAAGGAGTAATTGTAGCAGGATAACTGT 
4S TGTATACATTGGTTTCTTACTCTTGTCTCTGTTTAATTTTGAGAGATCAGTTCTCTTAA 
GATGTACTTTGAAAATTGCATAGAGAAACAAAGTAAAGTAAAAAATAATCCTTTGATAA 
TATGATTTTAATCGAAAAGATTGAAATTAAACAATAAAGACTAAACTCTAAAACGGGCT 
AACGCCTAAAAGAGTAACAAGGTCAAGCTACAAAGGGCGCAT 
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Clostridium porfringens - 

AGGAGAACTGCGGCTGGATCACCTCCTTTCTAAGGAATACATCTTAGGACAACTAAGAT 
* GATAATGAATTCTGGATAATATCTCTGTTTAATTTTGAGAGACTATCTCTCAAAATTGT 
TCTTTGAAAATTGCACATAATTTAATTTATAGAAACAACAAGCCAAATTGGCAAAACCA 
ATTTCTATTCTTTGTAAAATGAGAACTATAACTAATATAGGTCAAGCTACAAAGGGCGC 

AT 

Mycobacterium avium - 

IS 

ACCGGAGGTGGGGCTGATCACCTCCTATTCTAAGAGCACCACAAAACGACCCCGAACTG 
GTGGGGTCGGGAGCCAGTAGGGGTTCCCGTCTAGTGACGGGGGCCGGGTGCGCAACAGA 
AATGATTGCCAGACACACTATTGGGCCCTGAGACAACACTCGGTCCGTCCGTGTGGAGT 

20 

CCCTCCATCTTGGTGGTGGGGTGTGGTGTTTGTATTGGGATAGTGGTTGCGATGATCTA 
GGTGAGCGCATGGTCTTCGTGGCCGGCCGTTGATCGAAATGGGTAATTTCTTTTTTAAC 
TCTTGTGTGTAAGTAAGTGTTTAAGGGGGGAT 

2S 

Mycobacterium bovis - 

30 ACCGGAAAGGTCCGTGCGTGAAATTTAACCTTCCTTCCCTTTTCTAAGGAGCACCACGA 
AAACGCCCCAACTGGTGGGCGTAGGCGTGAGGGGTTCTTGTCTGTAGTGGGCGAGACGG 
GGTGCATGACAACAAAGTTGCCACCAACACACTGTTGGGTCCTGAGGCAACACTCGGAC 
TTGTTCCAGGTGTTGTCCCCACCGCCTTGGTTGGTGGGGTGTGTGTGTTTGAGAACTGG 
ATAGTGGTTGCGAGCATCAATGGATACGCTGCCGGCTAGCGGTGGCGTGTTCTTTGTGC 
AATATTCTTTGGTTTTTGTTGTGTTTGTAAGTGTCTAAAGGGCGCAT 

40 Mycobacterium tuberculosis - 

ACCGGAAGTCGTCGGGATCACCTCCTTTCTAAGGAGCACCACGAAAACGCCCCAACTGG 
4S TGGGTCAGGCGTGAGGGGTTCTTGTCTGTAGTGGGCGAGACGGGGTGCATGACAACAAA 
GTTGGCCACCAACACACTGTTGGATCCTGAGGCAACACTCGGACTTGTTCCAGGTGTTG 
TCCCACCGCCTTGGTGGTGGGTGTGGTGTTTGAGAACGTGATAGTGGTTGCGAGCATCA 
ATGGATACCCGTGCCGGCTAGCGGTGGCGTGTTCTTTGTGCAATATCTTTGGTTTTTGT 

TGTGTTTGTAAGTGTCTAAGGGCGCA 



so 



The above specifically mentioned probes are just some examples of specific probes which can be generated In 
ss accordance with the method of the invention. 

To help satisfy the second requirement of DN A probes (i.e. high copy number) n on -translated, transcribed regions 
have been chosen for analysis because these fulfil a functional role other than that of a messenger RNA which must 
be translated Because of the usefulness of the Intragenic regions of ribosomal genes other intragenic regions were 
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investigated as being appropriate targets for DN A probes. ,^^,ot«H 

?oallowustodefine probes which can distingufe^ 
method of the invention to rapidly define DNA probes for closely related .organisms (see comparative Example 2)^ln 
S,Td^mons,r2n o, the me'hod in which the intragenic region of the 16S rRNA was targeted we define a probe/ 
hybridization conditions couple in which sequences differing only by 2 bases are distinguished. 

To demonstiate the general usefulness of the method we have used available DNA sequences from col. to 
provide primers for a wide range of Gram positive, Gram negative, aerobic and anaerobic organisms. 

Although the variable regions of the gene coding for 16S rRNA have been the basis o species^pecific probes 
the use of L constant regions as primers for PCR allows one to rapidly Isolate that part ofthe gene coding for 1 6S 
RNA from species on whlh no sequence or hybridteation analysis has been performed. The 
quencing of the amplified region yields information on the variable part of the organism under study and this can be 
used as a DNA probe in subsequent experiments under defined conditions. k« „.„«^.„h 

The above specifically mentioned probes are some further examples of specific probes which can be generated 

in accordance with the method of the invention. ..... • 4*\r.^^RQ. 

The data provided hereafter in Example 2 and above were based on sequences in the intragenic region ^ 

rRNA gene. cSher RNA molecules that have a functional role other than that of a template for translation shou^ also 
be usll as target sites for the generation of specific probes against RNAs which are present ,n high ^opy numbe s 
An example of such a transcribed but optionally translated gene region Is the ribonuclease P component RNA (Ml )^ 
A stui of the published data (Bryan, D James etaL (1988) Cell 52. 19-26) showed that there vanab e^^^^^^^ 
within this RNA We have demonstrated (Example 3) that effective primers can be prepared from he available dsrta 
S wl Sow amplication of these variable regions. Using the methodology according '° '^'^^^'^'^iZ^^flXZ 
a panel of DNA sequences of the amplified region and, using the method herein specified in accordance wrth the 
invention, develop DNA probes based on a comparison of the DNA sequences obtained. 

The present invention enables the intergenic variable regions to be analysed and to provide a DNA probe which 
will hybridize specifically under selected conditions to the chosen DNA. 

inherent in the method according to the invention is the selection of hybridization condrtions appropnate for any 
givenprobeinanon-empirical manner. The hybridization condhlons are selected on th^^^^^ 
Sequence ofthe probe which can be determined in a manner knownfier se for stable f^V^/^'^^^l^"' 
the sequence selected from that of closely related species as hereinafter further described in the E^^nples The b»- 
chemiil and physical parameters selected for optimal hybridization in any given situation are leased °" "^f ? 
T to G:C pairings involved in hybridization and modifying principally the temperature and salt '^on'^^^t^aUon o he 
hybrldizatton medium acco«Jingly. Determination of the optimal hybridization condrtK^ns '"^^J^^';^^^^^^^^^ 
amplified sequence with closely related sequences in an available or freshly created data bank the latter havng been 
coated by the determination of previously unknown sequences in accordance with the invention Thus the m^^^^^ 
accordlngtothe invention has both increased sensitivity due tothedetermination of optimal and contjon^^^^^^^ 

conditions and specificity due to the generation of species-specific probes appropriate to any region of the genome of 

^ "S^mShod according to the invention provides for the generation of DNA probes for the detection of a variety of 
specif oTorganisms and probes which can detect many members of gh/en genera. The present invention provdes a 
more general demonstration of target sites m organisms and thus represents an improvement ^ '° 
SnA probes and a logical and data based selection of DNA probe sequences and the conditions of hybr«J.zat.on under 

"'■"i^e^rote" o?Jined ?n accordance wKh ihe method of the Invention may be used for the detection and/or deter- 
mination of an organism containing or suspected of containing a target nucleotide sequence by contacting said organ- 
ism with said orobe having a sequence complementary to said target sequence. ^ ^ . 

jZ applications of the above probes will be of benefit in a variety of situations. The probe f M^^^ 
bovls. for example, will provide a non-subjective test for the presence of this organism in cattle (or other spec.es). 
Ci^^ently bovine XB. Is a disease of major economic importance in some European countr.es and .n very many de- 
ve oping countries. The description of a probe for MYOohacterium tuberculosis will allow the d«J-t«n of th.^ 
organism in humans (currently it Is undetected by standard mfcrobiologlcal procedures in 5°% of chnically posrt^e 
cases) and this is of growing importance as rt occurs in about 20% of persons s"««""9 <romJul -b^ow^^^^ 

A probe fnr AAromonassalmonicida will allow the detection in the environment or in fish of th.s Pathogen v^.ch 
causes furunculosis with major economic losses In the salmon farming Industry. Finally, as further examples jntei aha 
oHhe usSeeTof these p!obes. the sequences provided for various Clostridia will be of benefit in clinical analyses 

ia a Clostridium difficile) or the food industiy. „^i„h ,r,»fh«H 

The Invention furthe r provides a method of detecting a specific organism In a mixture of organisms, which method 
comprises determining the sequences of two selected nucleotide regions of said specific organism by a s«q"^"^« °' 
steps set forth in the method hereinbefore specified, and using said sequenced reg.ons to generate a pa.r of pnmers 
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to selectively amplify a. specific nucleotide region of said organism and thereby detect said specific organism. The 
organism is suitably any one of those specifically hereinbefore mentioned. 

It will be appreciated that the above method may comprise detemnining the sequences of two selected varab e 
regions and using said sequenced variable regions to generate a pair of primerstoselectively arnplrfy a specrfic variable 
s region and. thereby, generate a species-specific probe for said specific organism or, alternatively, to detect the product 
of amplification. When two variable regions are obtained they can serve as very specrfic pnmers for the particular 
organism of interest. It will be appreciated the primers thus produced are equivalent to probes as hereinbefore de- 

^'"^Mernatively. a combination of one species-specific primer as hereinbefore described and a constant or conserved 

10 region primer can be used in combination to specifically amplify the species of interest. 

The selective amplification of the species of Interest In the manner descnbed above can further be confirmed by 
the use of a probe Specific for the Species. ^ _. . , . :-.s„i 

It will be appreciated that the methods according to the invention may be "one-tube' niethods 'nvoh^Q minimal 
equipment and fewer manipulations than heretofore. Accordingly, the invention further provides any method hereinbe- 
15 fore specified wherein DNA preparation and amplification are carried out m a single tube. ^.^^^ ,, ... 

The methods in accordance with the Invention have application in animal, plant and microbial organisms. It w II be 
appreciated that the probes prepared in accordance with the Invention can be used as biosensors for a variety of 
applications. 

In the accompanying drawings: 

20 . J • 

Fig. 1 is a photograph of an agarose gel amplified 16S-23S Intergenic regions for Clostridium species prepared in 
Example 1; 

Fig. 2 is a photograph of an autoradlogram of hybridization of a DNA probe for the 16S-23S intergenic region of 
2S l\/lvcobacterium bovis to Mycobacterium bovis and Mynnbacterlum avium DNA: 

Fig. 3 is a photograph of an agarose gel of amplified 1 6S rRNA regions from a panel of organisms as prepared in 
comparative Example 2; 

Fig, 4 Is a photograph of an autoradiogram of hybridization of a DNA probe tor 16S rRNA Intragenic regions of 
Aeromonas salmonicida to a panel of organisms; and 

Fig. 5 is a photograph of an agarose gel of amplified ribonuclease P regions from a panel of organisms as prepared 
In comparative Example 3. 

The invention will be further illustrated by the following Examples. 
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EXAMPLE 1 

40 fienaral Procedure forthe Isolation and PGR AmDlific ^ tlQn of DNAfrom Microorganisms: Illustration of Method applied 

to Intergenic Regions 

50 ul (105-106 bacteria) of a fresh culture were pelleted by centrifugation at 10.000 r.p.m. for 1 min. in a bench top 
centrifuge and the supernatant discarded. The bacterial cultures were obtained from various laboratones in the De- 

« partment of Microbiology. University College Galway. Ireland. University College Hosprtal Galw«y. ^J^J^ 
veterinary College. University College Dublin, Ireland. The pellet was then resuspended in 25 ul of water. The sample 
was heated to 95°C for 10 min. In a 750 ^l Eppendorf tube, centrifuged briefly to remove condensation from the Id of 
the tube and then incubated In the presence of proteinase K (at a concentration of 50 ^ig/ml) at 55 C for 15 mm. 
Proteinase K was then denatured at 95»C for 15 min. Condensation was again removed from the Eppendorf lid by a 

BO brief centrifugation and DNase free RNase A (Sigma) was added to a final concentration of 1 0 jig/ml and ^ lowed to 
incubate for 1 5 min. at src to denature RNA. These Incubations and reactions were carried out using a Perkin-Elmer- 

Cetus Thermo-cycler. o o o o kjinr«i n o«y 

After RNA digestion, a 2 x PGR reaction buffer (cocktail) (100mm KCI. 20mm Tns. pH 8.3. 3mm MgCla. 0.2/., 
gelatin. 400 ^m dNTP, an appropriate concentration of primers (=500 pmol of each for a 20 mer). and 2.5 "nrts of Taq 
ss polymerase were added and 30 PGR cycles, in a final volume of 50 ul. were then earned out^ Typically, a PGR cycle 
consists of DNA heat denaturation at 94-C for 1 min.. annealing of primers at 37°G-55°C for 2 mm. and an extension 
reaction period at 72»C for 1-3 min. The samples were allowed to cool to room temperature gradually and 1/1 0 (5 ul 
of the reaction were analysed by gel electrophoresis on a 4% Nu-Sieve (Nu-Sieve Is a Trade Mark) agarose mini-gel 
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to determine the success of amplification (see Figs. 1 , 3 and 5). . . j .u^-^i «ro^i«itof i«n 

Alternative methods using a combination of proteinase K, detergents, phenol extraction and ethanol precipitation 
can also be used successfully for the preparation of the DNA. ^ =. ^nH «f tho s-;*? rHNA 

20-Mer oligonucleotide primers which come from the 3' end of the 16S rRNA gene and the 5 end of the 23S rRNA 
gene were synthesized on an Applied Biosystems or Beckman (Applied Biosystems and Beckman ^^J'^^^^^ 
Oligonucleotide synthesizer. The primers thus synthesized correspond to conserved sequences t^^se abovemen- 
Sed regions as defined by Clustal Analysis (Higgins et aK. Oene. 73 237-244 1988) of available 16S and 23S rRNA 



sequences. 

The sequence of the 16S rRNA 3' primer is 



3' 

AGTCGTAACAAGGTAGCCGT 



The sequence of the 23S rRNA 5' primer is: 

3' 



5' 



C T/G A/G C/T TGCCAA G/C GCATCCACC 



where 7" indicates a degenerate selection of a base at that position. , .j 

Aftir detS purification of the oligonucleotides was earned out by elution from preparative polyactyiamide 

gels, and purified further by chromatography on NAP10 columns. f«r .h-. f^iwwinn 

PGR amplification with the above primers was carried out using the conditions outlined above for the follow ng 

microorganisms: Aeromonas caviae. Aeromonas hydrophila, Aeromonas ^.almoriicida Aeromonas SSbj^ JgM 

2li!is,ao8trid^^ difficile, riostririiiimpasteurianum Clostridium P«^rt"nqans, Cl^t^ u^ 

tvrr,hut;ricum.Esch e7i^^ ' T f i tV,— n ~ " - "T!.^^^^^^^^ 

;.u....L.,. L 7:::;i;:;^.nkrnr^ina^f>. Serratla merco ^^«n«, ■'^tar.hvlococcus aureus and Streptococcus pyogenes . 
CSzts S the amplified region^ ranged from 200 to 650 base flair;. The data for the five Clostridium spec.es are 
shown in Fig. 1 in which l-anes 1-6 represent the following: 

Lane 1 : Clostridium perfrinqens amplified 1 6S-23S rRNA intergenic regions 

Lane 2* Clostridium difficile amplified 1 6S-23S rRNA intergenic regions 

Lane 3" Clostridium pasteurianum amplified 1 6S-23S rRNA intergenic regions 

Lane 4" Clostridium butvricum amplified 1 6S-23S rRNA intergenic regions 

Lane 5: Clostridium tvrobutvricum amplified 1 6S-23S rRNA intergenic regions 

Lane 6: pBR Hae III size markers 

The PGR amplified DNA was subcloned Into the vector Ml 3 mp 11 by blunt end ligation into the S^al srte^ The 
inserted DNA was sequenced by the Sanger dideoxy chain termination method. These operations were carried out by 
sul^ieSng SO^of aSiplified DNA (approx. 20 m of the PGR reaction) to drop dialysis against a 1000-fold volume o 
TE Ser (10 m'w Tris,'pH 8, 1 mill EDTA) for 2 h. The DNA was dried In a Heto-Vac (Heto-Vac 's a Trade Mark 
dessicator and then resuspended in 1 0 m of ligation buffer containing 10 ng of Smal "^^^^ 
of T4 ligase. Ligation took place at lO'C for at least 5 h. The DNA mixture was used ^ transfom^ 1,^ JM201^A 
single stranded DNA was prepared from recombinants for dideoxy sequencing using T7 polymerase. The DNA se- 
auences that were obtained are set out above. . ,_ * 

^ A duste Sfgnment of the Mycobacterium species sequences is shown in Table 1 . The variable regions between 
them are indicated by a lower density of consen/ed bases (asterisk). Many possibilities for P^^^^ 
hfs analysis. One fragment. 20b (which encompasses a 9b difference) underlined was selected (in Table 1) to dem- 
onst^e th^Myc^^ can be distinguished from Mycobacterium avium (Mycobacterium avium is used as 
an indicator of non-pathogenic infections incattle in current testsforbovlneTB.), When thissequencewasr^^^^^^ 
Tabled by polynucleotide Lase (Amersham) In the presence of 732PATP and used as a probe to^^^ 
regions of J^obacteru^ had been slot btotted to a Nytran (N/tran s a Trade 

Mark) me mbrane(Schleiserand Schuell ..), th» Mvnnhactarium bovis was detected whereas the Mycobactenum aviurn 
was nZpig 2) in Fig. 2 "A" corresponds tn Mycobacterium bovis and "B" corresponds to Mycobacterium avium . The 
TondSs ft hybridisation were 55-C for 2 h. in 6 x SSPE, 0,1% S D.S. and washes were twice at room temperature 
fnTS 0 1% S al and once for 2 min. at 55°G in 6 x SSC b.1% S.D.S. DNA sequences for Clostridium species 



8 



EP 0 395 292 B1 

obtained in a similar manner are shown in Table 2. Again the possibilities for DNA probes are obvious from the clustal 
analysis. An analysis of the sequences shown in Table 2 for three species of Clostridium show regtons In which an 
identical series of sequences (Indicated by asterisks) occurs which could serve as the basis of a genus specific probe 
for Clostridium, it required. 

6 

EXAMPLE 2 (Comparative) 

Amplification of V2 and V6 regions of microorganisms and probe generation therefrom. 

10 Amplification was carried out in accordance with the procedures set out in Example 1 . The 20mer oligonucleotide 

primers which flank each side of the V2 (R1/R2) and V6 (U1/U2) variable regions of the 16S rRNA gene were selected 
from available data [Dams et al Nucleic Acids Research Supplement 16 r87-r173 (1988)]. 
The primers thus synthesized had the following sequences: 

5' 3' 

Rl: AATTGAAGAGTTTGATCATG 

2^ R2: ACATTACTCACCCGTCCGCC 

5- 3' 

2s Ul: GCAACGGCGAAGAACCTTAC 



30 



U2: GACAGCCATGCAGCACCTGT 



40 



PCR amplificatton with R1/R2 and U1/U2 as primers for V2 and V6, respectively, was carried out using the con- 
ditions outlined above for the following microorganisms: Aeromonas salmonicida , Clostridium difficile. Klebsiella pneu- 
moniae. Mvcobacterium bovis. Pseudomonas fluorescens, Salmonella tvphimurium and Staphylococcus aureus. 
R1/R2 amplification of these species gave rise to approximately 1 20 base pair fragments in all cases analysed. Ul AJ2 
primer amplification gave rise to an approximately 1 00 base pair fragment. Fig. 3 depicts the results obtained for R1/R2 
primer V2 amplification and U1/U2 primer V6 amplification in which the lanes 1-16 represent the following: 

pBR Hae 111 size markers. 
Aeromonas salmonicida V2 amplification. 
Aeromonas salmonicida V6 amplification. 
Clostridium difficile V2 amplification. 
Clostridium difficile V6 amplification. 
Klebsiella pneumoniae V2 amplification. 
Kmebsiella pneumoniae V6 amplification. 
Mvcobacterium bovis V2 amplification. 
Mvcobacterium bovis V6 amplification. 
Pseudomonas fluorescers V2 amplification. 
Pseudomonas fluorescers V6 amplification. 
Salmonella tvphimurium V2 amplification. 
Salmonella tvphimurium V6 amplification. 
Staphylococcus aureus V2 amplification. 
Staohvlococcus aureus V6 amplification. 
pBR Hae 111 size markers. 

The amplified bands indicate that the constant region primers are effective for Gram positive. Gram negative. 





Lane 1: 




Lane 2: 




Lane 3: 




Lane 4: 


45 


Lane 5: 




Lane 6: 




Lane 7: 




Lane 8: 




Lane 9: 


50 


Lane 10: 




Lane 1 1 : 




Lane 12: 




Lane 13: 




Lane 14: 


55 


Lane 15: 




Lane 16: 
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aerobic and anaerobic organisms. . 

DNA sequences were obtained as described In Example 1. Examples of some of the DNA sequences obtained 
tor both the V2 and V6 region are shown In Tables 3a and 3b. The sequences for the organisms other than E, coh were 
obtained using the methods herein described in accordance with the invention. The regions which correspond to the 

5 universal primers are boxed. The variable regions between them are indicated by a lower density of consen/ed bases 
(asterisk). A DNA probe specific for Aeromonas salmonicida selected on the basis of this analysis is indicated by a 
dashed line (Table 3b). This V6 probe sequence successfully distinguished Aeromonas salmonicida from E coli, Sal- 
monella tvphlmurium. Clostridium difficile. Aeromonas hvdrophila. Aeromonas medja and Aeromonas cayjae,. when 
these cultures were amplified using primers for the constant regions flanking V6 (see Fig. 4). It will be noted that the 

10 hybridization conditions used (hybrldizatbn was carried out at 57»C for 2 h. In 6 x SSPE. 0.1% SDS wrth the most 
stringent wash at SO^C for 30 min. In 2 x SSC) permitted the probe to distinguish between A, salmonicida and A, 
hvdrophila . in which there is only a 2-base pair difference. 
In Fig. 4 Lanes 1-7 represent the following: 

IS Lane 1 : Aeromonas salmonicida 

l^ne2: Aeromonas hvdrophila 

Lane 3: Aeromonas media 

Lane 4: Aeromonas caviae 

Lane 5: Escherichia coli 

20 Lane 6: Salmonella tvphimurium 

Lane 7: Clostridium difficile 

EXAMPLE 3 (Comparative) 

25 Ampriflcation of Variable Intraoenic Regions of R ibonuclease P RNA Gene 

Using the methods described in Examples 1 and 2. DNA primers selected as consen/ed from an analysis of pub- 
lished data (Bryan. D. James et aL (1988) supra ) which flank the variable Intragenic regions of ribonuclease P were 
synthesized. The sequences of the primers are: 
30 synthesized. The sequences of the primers are: 

A 17-mer oligonucleotide 



A/T C/T C A/G G A/G C/T A A/G TOGO T/C GC 



and 

40 a 1 9-mer oligonucleotide 



5- ^ 
C/T C G/T ATAAGCC G/A G/T GTT T/C TGT 



These were used to amplify the corresponding intragenic regions In Aeromonas salmonicida, Clostridium difficile. 
Clostridium pasteurianum . Escherchia coli . Enterococcus faecalis and Serratia mercescans. The result (shown in Fig. 
so 5) shows that both Gram positive, Gram negative, anaerobic and aerobic organisms can be amplified using these 
primers. In Fig. 5 Lanes b-h represent the following: 



Laneb: Escherchia coli 

Lanec: Enterococcus faecalis 

55 Laned: Serratia mercescans 

Lane e: Aeromonas salmonicida 

Lane f : Clostridium pasteurianum 

Lane g: Clostridium difficile 
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Lane h: "Ikb ladder size marker. 

The arrow indicates Ribonuclease P amplified DNA. 
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Claims 



Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, GR, IT, LI, LU, NL, SE 

1. A method for generating a DNA probe specific tor an organism to be identified and capable of distinguisliing be- 
tween genera and species in a non-empirical manner, said metliod comprising tlie steps of: 

a) amplifying, using a pair of oligonucleotide primers, a variable intergenic region of the genome present in 
the organism to be Identified and in a number of organisms phylogenetically related to. or suspected of being 
present in a given sample containing said organism to be Identified and having said varaible region in its 
genome, said printers corresponding to regions or portions thereof flanking said intergenic region and known 
or suspented of being conserved in said organisms; 

b) determining the sequence of the amplified region; 

c) selecting said sequence or a portion thereof to generate said probe specific for said organism to be identified 
by comparison with said other amplified regbns; and 

d) defining the hybridization conditions required to obtain a specific signal based on the precise nucleotide 
sequence of the selected probe. 

2. A method according to Claim 1 , wherein one of said primers corresponds to a conserved region of the 1 6S rRNA 
gene and the other said primer corresponds to a conserved region of the 23S rRNA gene. 

3. A method according to Claim 1 , wherein the primer sequences are derived from the ribonuclease P component 
RNA. 

4. A method according to any preceding claim, wherein the variable region amplified is derived from an autoclaved 
sample containing the organism to be identified. 

5. A method according to any preceding claim, wherein the microorganism is selected from a species of Aeromonas. 
Bacillus. Clostridium, Enterococcus. Escherlcia. Klebsiella. Mycobacterium. Pseudomonas. Salmonella Serratia. 
Staphvlococcus or Streptococcus. 

6. A DNA probe for Clostridium difficile obtained from a variable intergenic region intermediate the genes coding for 
16S rRNA and 23S rRNA and derived from the following nucleotide sequence or a sequence complementary 



SEQ ID NO: 1 

AGAGAACCTGCCGTTGAATCACCTCCTTTCTAAGGAGAATAGAAAGAAGAAAATTCTTT 
CTAAAGGCTGAATTCTCTGTTTAATTTTGAGAGACCATTCTCTCAAAATTGAAACTTCT 
AATAAAATTGGGAAGTAGCTGATCATCACCAAATCGTAAATTTTGGATGCCTAGCTACG 
TTCTTTGAAAATTGCACAGTGAATAAAGTAAAGCTAAAGGTATATAAAAATCCTTTGTA 
AGAATCAATTTAAGGTCAAGCTACAAAGGGCGCAT 

7. A DNA probe for Clostridium pasteurlanum obtained from a variable Intergenic region intermediate the genes 
coding for 16S rRNA and 23S rRNA and derived from the following nucleotide sequence or a sequence comple- 
mentary thereto: 



thereto: 
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SEQ ID NO: 2 

AGAGAACCTGCCGGCTGGATCACCTCCTTTCTAAGGAGTAATTGTAGCAGGATAACTGT 
TGTATACATTGGTTTCTTACTCTTGTCTCTGTTTAATTTTGAGAGATCAGTTCTCTTAA 
GATGTACTTTGAAAATTGCATAGAGAAACAAAGTAAAGTAAAAAATAATCCTTTGATAA 
TATGATTTTAATCGAAAAGATTGAAATTAAACAATAAAGACTAAACTCTAAAACGGGCT 
AACGCCTAAAAGAGTAACAAGGTCAAGCTACAAAGGGCGCAT 

8. A DNA probe for Clostridium perfringens obtained from a variable intergenic region intermediate the genes coding 
for 16S rRNA and 23S rRNA and derived from the following nucleotide sequence or a sequence complementary 
thereto: 

. SEQ ID NO: 3 

AGGAGAACTGCGGCTGGATCACCTCCTTTCTAAGGAATACATCTTAGGACAACTAAGAT 
GATAATGAATTCTGGATAATATCTCTGTTTAATTTTGAGAGACTATCTCTCAAAATTGT 
TCTTTGAAAATTGCACATAATTTAATTTATAGAAACAACAAGCCAAATTGGCAAAACCA 
ATTTCTATTCTTTGTAAAATGAGAACTATAACTAATATAGGTCAAGCTACAAAGGGCGC 
AT 

9. A DNA probe for Mycobacterium avium obtained from a variable intergenic region intermediate the genes coding 
for 16S rRNA and 23S rRNA and derived from the following nucleotide sequence or a sequence complementary 
thereto: 

SEQ ID NO: 4 

ACCGGAGGTGGGGCTGATCACCTCCTATTCTAAGAGCACCACAAAACGACCCCGAACTG 
GTGGGGTCGGGAGCCAGTAGGGGTTCCCGTCTAGTGACGGGG6CCGGGTGCGCAACAGA 
AATGATTGCCAGACACACTATTGGGCCCTGAGACAACACTCGGTCCGTCCGTGTGGAGT 
CCCTCCATCTTGGTGGTGGGGTGTGGTGTTTGTATTGGGATAGTGGTTGCGATGATCTA 
GGTGAGCGCATGGTCTTCGTGGCCGGCCGTTGATCGAAATGGGTAATTTCTTTTTTAAC 
TCTTGTGTGTAAGTAAGTGTTTAAGGGGGGAT 

10. A DNA probe for Mycobacterium bovis obtained from a variable intergenic region intemnedlate the genes coding 
for 1 6S rRNA and 23S rRNA and derived from the following nucleotide sequence or a sequence complementary 
thereto: 

SEQ ID NO: 5 . 

ACCGGAAAGGTCCGTGCGTGAAATTTAACCTTCCTTCCCTTTTCT/VAGGAGCACCACGA 
AAACGCCCCAACTGGTGGGCGTAGGCGTGAGGGGTTCTTGTCTGTAGTGGGCGAGACGG 
GGTGCATGACAACAAAGTTGCCACCAACACACTGTTGGGTCCTGAGGCAACACTCGGAC 
TTGTTCCAGGTGTTGTCCCCACCGCCTTGGTTGGTGGGGTGTGTGTGTTTGAGAACTGG 
ATAGTGGTTGCGAGCATCAATGGATACGCTGCCGGCTAGCGGTGGCGTGTTCTTTGTGC 
AATATTCTTTGGTTTTTGTTGTGTTTGTAAGTGTCTAAAGGGCGCAT 

11. A DNA probe for Mvcobacterium tuberculosis obtained from a variable intergenic region intemnediate the genes 
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coding for 16S rRNA and 23S rRNA and derived from the following nucleotide sequence or a sequence comple- 
mentary thereto: 

SEQ ID NO: 6 

ACCGGAAGTCGTCGGGATCACCTCCTTTCTAAGGAGCACCACG/V7VAACGCCCCAACTGG 
TGGGTCAGGCGTGAGGGGTTCTTGTCTGTAGTGGGCGAGACGGGGTGCATGACAACAAA 
GTTGGCCACCAACACACTGTTGGATCCTGAGGCAACACTCGGACTTGTTCCAGGTGTTG 
TCCCACCGCCTTGGTGGTGGGTGTGGTGTTTGAG7VACGTGATAGTGGTTGCGAGCATCA 
ATGGATACCCGTGCCGGCTAGCGGTGGCGTGTTCTTTGTGCAATATCTTTGGTTTTTGT 
TGTGTTTGTAAGTGTCTAAGGGCGCA 

12. A method for the detection and/or determination of an organism containing or suspected of containing a target 
nucleotide sequence, which method comprises contacting said organism with a probe complementary to said 
target sequence according to any one of Claims 6-11 . 

20 13. A method of detecting a specific organism in a mixture of organisms, which method comprises determining the 
sequences of two selected nucleotide regions of said specific organism by a sequence of steps according to any 
one of Claims 1-5, and using said sequenced regions to generate a pair of primers to selectively amplify a specific 
nucleotide region of said organism and thereby detect said specific organism. 
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Claims for the following Contracting State : ES 

1. A method for generating a DNA probe specific for an organism to be identified and capable of distinguishing be- 
tween genera and species In a non-empirical manner, said method comprising the steps of: 



a) amplifying, using a pair of oligonucleotide primers, a variable intergenic region of the genome present in 
the organism to be identified and in a number of organisms phylogenetlcally related to, or suspected of being 
present In a given sample containing said organism to be identified and having said variable region in its 
genome, of said primers corresponding to regions or portions thereof flanking said intergenic region and known 

35 or suspected of being conserved in said organisms; 

b) determining the sequence of the amplified region; 

c) selecting said sequence or a portion thereof to generate said probe specific for said organism to be identified 
by. comparison with said other amplified regions; and 

d) defining the hybridization conditions required to obtain a specific signal based on the precise nucleotide 
40 sequence of the selected probe. 

2. A method according to Claim 1 , wherein one of said primers corresponds to a consented region of the 16S rRNA 
gene and the other said primer corresponds to a conserved region of the 23S rRNA gene. 

45 3. A method according to Claim 1 , wherein the primer sequences are derived from the ribonuclease P component 
RNA. 

4. A method according to any preceding claim, wherein the variable region amplified is derived from an autoclaved 
sample containing the organism to be identified. 

so 

5. A method according to any preceding claim, wherein the microorganism is selected from a species of Aeromonas, 
Bacillus. Clostridium. Enterococcus. Escherlcia. Klebsiella. Mvcobacterium. Pseudomonas. Salmonella Serratia. 
Staphylococcus or Streptococcus . 

ss 6. A method according to claim 1 , wherein a DNA probe for Clostridium difficile is obtained from a variable intergenic 
region intermediate the genes coding for 16S rRNA and 23S rRNA and is derived from the following nucleotide 
sequence or a sequence complementary thereto: 
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SEQ ID NO: 1 

AGAGAACCTGCCGTTGAATCACCTGCTTTCTAAGGAGAATAGAAAGAAGAAAATTCTTT 
CTAAAGGCTGAATTCTCTGTTTAATTTTGAGAGACCATTCTCTCAAAATTGAAACTTCT 
AATAAAATTGGGAAGTAGCTGATCATCACCAAATCGTAT^ATTTTGGATGCCTAGCTACG 
TTCTTTGAAAATTGCACAGTGAATAAAGTAAAGCTAAAGGTATATAAAAATCCTTTGTA 
AGAATCAATTTAAGGTCAAGCTACAAAGGGCGCAt 

A method according to claim 1 , wherein a DNA probe for Clostridium pasteurianum is obtained from a variable 
intergenic region intermediate the genes coding for 16S rRNA and 23S rRNA and is derived from the following 
nucleotide sequence or a sequence complementary thereto: 

SEQ ID NO: 2 

AGAGAACCTGCCGGCTGGATCACCTCCTTTCTAAGGAGTAATTGTAGCAGGATAACTGT 
TGTATACATTGGTTTCTTACTCTTGTCTCTGTTTAATTTTGAGAGATCAGTTCTCTTAA 
GATGTACTTTGA/UUVTTGCATAGAGAAAC/UU^GTAAAGTAAAAAATAATCCTTTGATAA 
TATGATTTTAATCGAAAAGATTGAAATTAAACAATAAAGACTT^AACTCTAAAACGGGCT 
AACGCCTAAAAGAGTAACAAGGTCAAGCTACAAAGGGCGCAT 

A method according to claim 1 , wherein a DNA probe for Clostridium perfringens is obtained from a variable inter- 
genic region intermediate the genes coding for 1 6S rRNA and 23S rRNA and is derived from the following nucleotide 
sequence or a sequence complementary thereto: 

SEQ ID NO: 3 

AGGAGAACTGCGGCTGGATCACCTCCTTTCTAAGGAATACATCTTAGGACAACTAAGAT 
GATTVATGAATTCTGGATAATATCTCTGTTTAATTTTGAGAGACTATCTCTCAAAATTGT 
TCTTTGAAAATTGCACATAATTTAATTTATAGAAACAACAAGCCAAATTGGCAAAACCA 
ATTTCTATTCTTTGTAAAATGAGAACTATAACTAATATAGGTCAAGCTACAAAGGGCGC 

AT 

A method according to claim 1 , wherein a DNA probe for Mvcobacterium avium is obtained from a variable inter- 
genic region intermediate the genes coding for 1 6S rRN Aand 23S rRNA and is derived from the following nucleotide 
sequence or a sequence complementary thereto: 

SEQ ID NO: 4 

ACCGGAGGTGGGGCTGATCACCTCCTATTCTAAGAGCACCACAAAACGACCCCGAACTG 
GTGGGGTCGGGAGCCAGTAGGGGTTCCCGTCTAGTGACGGGGGCCGGGTGCGCTUVCAGA 
AATGATTGCCAGACACACTATTGGGCCCTGAGACAACACTCGGTCCGTCCGTGTGGAGT 
CCCTCCATCTTGGTGGTGGGGTGTGGTGTTTGTATTGGGATAGTGGTTGCGATGATCTA 
GGTGAGCGCATGGTCTTCGTGGCCGGCCGTTGATCGAAATGGGTAATTTCTTTTTTAAC 
TCTTGTGTGTAAGTAAGTGTTTAAGGGGGGAT 
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1 0. A method according to claim 1 , wherein a DNA probe for Mycobacterium bovis is obtained from a variable intergenic 
region intermediate the genes coding for 16S rRNA and 23S rRNA and is derived from the following nucleotide 
sequence or a sequence complementary thereto: 



SEQ ID NO: 5 



11. A method according to claim 1 . wherein a DNA probe for Mycobacterium tuberculosis is obtained from a variable 
• intergenic region intermediate the genes coding for 16S rRNA and 23S rRNA and is derived from the following 
nucleotide sequence or a sequence complementary thereto: 



SEQ ID NO: 6 

ACCGGAAGTCGTCGGGATCACCTCCTTTCTAAGGAGCACCACGAAAACGCCCCAACTGG 
TGGGTCAGGCGTGAGGGGTTCTTGTCTGTAGTGGGCGAGACGGGGTGCATGACAACAAA 
GTTGGCCACCAACACACTGTTGGATCCTGAGGCAACACTCGGACTTGTTCCAGGTGTTG 
TCCCACCGCCTTGGTGGTGGGTGTGGTGTTTGAGAACGTGATAGTGGTTGCGAGCATCA 
ATGGATACCCGTGCCGGCTA6CGGTGGCGTGTTCTTTGTGCAATATCTTTGGTTTTTGT 
TGTGTTTGTAAGTGTCTAAGGGCGCA 

12. A method for the detection and/or determination of an organism containing or suspected of containing a target 
nucleotide sequence, which method comprises contacting said organism with a probe complementary to said 
target sequence according to any one of Claims 6-11. 

13. A method of detecting a specific organism in a mixture of organisms, which method comprises determining the 
sequences of two selected nucleotide regions of said specific organism by a sequence of steps according to any 
one of Claims 1 -5, and using said sequenced regions to generate a pair of primers to selectively amplify a specific 
nucleotide region of said organism and thereby detect said specific organism. 



Patentanspruche 



PatentansprQchefur folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, GR, IT, LI, LU, NL, SE 

1. Verfahren zur Erzeugung einer DNA-Sonde, welche fOr einen zu Identlfizierenden Organismus spezifisch ist und 
zwischen Gattungen und Arten auf eine nicht-empirlsche Welse unterschelden kann. wobei das Verfahren die 
folgenden Schritte umfaSt: 

a) Amplifizierung eines variablen intergenischen Berelchs des Genoms. welcher in dem zu identlfizierenden 
Organismus und in einer Anzahl von phylogenetisch verwandten Organismen vorhanden ist oder von dem 
vermutet wird, da3 er in einer bestimmten Probe vorliegt, welche den zu identifizierenden Organismus enthalt, 
derdiesen variablen Berelch In seinem Genom aufweist, unter Verwendung eines Oil gonukleot id-Prime rpaa- 
res, wobei die Primer den intergenischen Berelch flankierenden Bereichen oder Teilen davon entsprechen, 



ACCGGAAAGGTCCGTGCGTGAAATTTAACCTTCCTTCCCTTTTCTAAGGAGCACCACGA 
AAACGCCCCAACTGGTGGGCGTAGGCGTGAGGGGTTCTTGTCTGTAGTGGGCGAGACGG 
GGTGCATGACAACAAAGTTGCCACCAACAGACTGTTG6GTCCTGAGGCAACACTCGGAC 
TTGTTCCAGGTGTTGTCCCCACCGCCTTGGTTGGTGGGGTGTGTGTGTTTGAGAACTGG 
ATAGTGGTTGCGAGCATCAATGGATACGCTGCCGGCTAGCGGTGGCGTGTTCTTTGTGC 
AATATTCTTTGGTTTTTGTTGTGTTTGTAAGTGTCTAAAGGGCGCAT 
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von denen bekannt ist oder von denen vermutet wird, da3 sie in den Organismen konserviert sind; 

b) Bestimmen der Sequenz des amplifizierten Bereichs; 

c) Auswahlen der Sequenz Oder eines Teils davon zur Erzeugung der Sonde, welche fur den zu identifizte- 
renden Organlsmus spezifisch ist, durch das Vergleiclien mit den anderen amplifizierten Bereichen: und 

5 d) Definleren der zur Erzeugung eines spezifischen Signals erforderlichen Hybridislerungsbedlngungen unter 

Zugrundelegung der genauen Nukleotidsequenz der ausgewalnlten Sonde. 

2. Verfahren nach Anspruch 1 , wobei einer der Prinner einem konservierten Berelch des 1 63-rftN A-Gens entsprlcht 
und der andere Primer einem konservierten Berelch des 23S-rRNA-Gens entsprlcht. 

10 

3. Verfahren nach Anspruch 1, wobei die Primer-Sequenzen von der RNA-Ribonuclease P-Komponente abgeleitet 
sind. 

4. Verfahren nach einem der vorstehenden AnsprOche, wobei der amplifizierte variable Berelch von einer autokla- 
is vierten Probe abgeleitet wirel, welche den zu Identlflzlerenden Organlsmus enthalt. 

5. Verfahren nach einem der vorstehenden AnsprOche, wobei der Mikroorganismus aus einer Art von Aeromonas . 
Bacillus. Clostridium. Enterococcus. Escherichia. Klebsiella . Mvcobacterium. Pseudomonas. Salmonella. Serratia. 
Staphylococcus oder Streptococcus ausgewahit ist. 

20 

6. DN A-Sonde oeoen Clostridium difficile, welche aus einem Zwischenprodukt des variablen intergenischen Bereichs 
der die 16S-rRNA und 23S-rRNA codierenden Gene hergestellt und von der folgenden Nukleotidsequenz oder 
erner dazu komplementaren Sequenz abgeleitet wurde: 

2S 

SEQ ID NO: 1 

AGAGAACCTGCCGTTGAATCACCTCCTTTCTAAGGAGAATAGAAAGAAGAAAATTCTTT 
CTAAAGGCTGAATTCTCTGTTTAATTTTGAGAGACCATTCTCTCAAAATTGAAACTTCT 
AATAAAATTGGGAAGTAGCTGATCATCACCAAATCGTAAATTTTGGATGCCTAGCTACG 
TTCTTTGAAAATTGCACAGTGAATAAAGTAAAGCTAAAGGTATATAAAAATCCTTTGTA 
AGAATCAATTTAAGGTCAAGCTACAAAGGGCGCAT 

35 

7. DNA-Sonde gegen Clostridium PAsteurianum . welche aus einem Zwischenprodukt des variablen intergenischen 
Bereichs der die 1 6S-rRNA und 23S-rRNA codierenden Gene hergestellt und von der folgenden Nukleotidsequenz 
Oder einer dazu komplementaren Sequenz abgeleitet wurde: 

40 . 

SEQ ID NO: 2 

AGAGAACCTGCCGGCTGGATCACCTCCTTTCTAAGGAGTAATTGTAGCAGGATAACTGT 
TGTATACATTGGTTTCTTACTCTTGTCTCTGTTTAATTTTGAGAGATCAGTTCTCTTAA 
^ GATGTACTTTGAAAATTGCATAGAGAAACAAAGTAAAGTAAAAAATAATCCTTTGATAA 
TATGATTTTAATCGAAAAGATTGAAATTAAACAATAAAGACTAAACTCTAAAACGGGCT 
AACGCCTAAAAGAGTAACAAGGTCAAGCTACAAAGGGCGCAT 

so 

8. DNA-Sonde geaen Clostridium perfrinqens . welche aus einem Zwischenprodukt des variablen intergenischen Be- 
reichs der die 16S-rRNA und 23S-rRNA codierenden Gene hergestellt und von der folgenden Nukleotidsequenz 
Oder einer dazu komplementaren Sequenz abgeleitet wurde: 

ss 
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SEQ ID NO: 3 

AGGAGAACTGCGGCTGGATCACCTCCTTTCTAAGGAATACATCTTAGGACAACTAAGAT 
GATAATGAATTCTGGATAATATCTCTGTTTAATTTTGAGAGACTATCTCTCAAAATTGT 
TCTTTGAAAATTGCACATAATTTAATTTATAGAAACAACAAGCCAAATTGGCAAAACCA 
ATTTCTATTCTTTGTAAAATGAGP-ACTATAACTAATATAGGTCAAGCTACAAAGGGCGC 

AT 

9. DN A-Sonde gegen Mycobacterium avium, welclie aus einem Zwischenprodukt des variablen intergenischen Be- 
reichs der die l6S-rRNA und 23S-rRNA codierenden Gene hergestellt und von der folgenden Nukleotidsequenz 
Oder einer dazu komplementaren Sequenz abgeleltet wurde: 

SEQ ID . NO : 4 

ACCGGAGGTGGGGCTGATCACCTCCTATTCTAAGAGCACCACAAAACGACCCCGAACTG 
GTGGGGTCGGGAGCCAGTAGGG5TTCCCGTCTAGTGACGGGGGCCGGGTGCGCAACAGA 
AATGATTGCCAGACACACTATTGGGCCCTGAGACAACACTCGGTCCGTCCGTGTGGAGT 
CCCTCCATCTTGGTGGTGGGGTGTGGTGTTTGTATTGGGATAGTGGTTGCGATGATCTA 
GGTGAGCGCATGGTCTTCGTGGCCGGCCGTTGATCGAAATGGGTAATTTCTTTTTTAAC 

TCTTGT.GTGTAAGTAAGTGTTTAAGGGGGGAT 

10. DNA-Sonde gegen l\/lvcobacterium bovls . welche aus einem Zwisclienprodukt des variabien intergenischen Be- 
reichs der die 16S-rRNA und 23S-rRNA codierenden Gene hergestellt und von der folgenden Nukleotidsequenz 
Oder einer dazu komplementaren Sequenz abgeleltet wurde: 

SEQ ID NO: 5 



ACCGGAAAGGTCCGTGCGTGAAATTTAACCTTCCTTCCCTTTTCTAAGGAGCACCACGA 
AAACGCCCCAACTGGTGGGCGTAGGCGTGAGGGGTTCTTGTCTGTAGTGGGCGAGACGG 
GGTGCATGACAACAAAGTTGCCACCAACACACTGTTGGGTCCTGAGGCAACACTCGGAC 
TTGTTCCAGGTGTTGTCCCCAC€GCCTTGGTTGGTGGGGTGTGTGTGTTTGAGAACTGG 
ATAGTGGTTGCGAGCATCAATGGATACGCTGCCGGCTAGCGGTGGCGTGTTCTTTGTGC 
AATATTCTTTGGTTTTTGTTGTGTTTGTAAGTGTCTAAAGGGCGCAT 



11. DNA-Sonde Qegen Mycobacterium tuberculosis , welche aus einem Zwischenprodukt des variablen Intergenischen 
Bereichs der die 1 6S-rRN A und 23S-rRNA codierenden Gene hergestellt und von der folgenden Nukleotidsequenz 
Oder einer dazu komplementaren Sequenz abgeleltet wurde: 
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SEQ ID NO: 6 

ACCGGAAGTCGTCGGGATCACCTCCTTTCTAAGGAGCACCACGAAAACGCCCCAACTGG 
TGGGTCAGGCGTGAGGGGTTCTTGTCTGTAGTGGGCGAGACGGGGTGCATGACAACAAA 
GTTGGCCACCAACACACTGTTGGATCCTGAGGCAACACTCGGACTTGTTCCAGGTGTTG 
TCCCACCGCCTTGGTGGTGGGTGTGGTGTTTGAGAACGTGATAGTGGTTGCGAGCATCA 
ATGGATACCCGTGCCGGCTAGCGGTGGCGTGTTCTTTGTGCAATATCTTTGGTTTTTGT 

TGTGTTTGTAAGTGTCTAAGGGCGCA 

12. Verfahren zum Nachweis und/oder zur Bestimmung eines Organismus, welcher eine Ziel-Nukleotldsequenz ent- 
is halt Oder von dem vermutet wird, daS er sie enthalt, wobei das Verfahren das Inkontaktbrlngen des Organismus 

mit einer Sonde nach einem der Anspruche 6-11 unnfaSt, die zu der Zielsequenz komplementar ist. 

1 3. Verfahren zum Nachweis eines spezifischen Organismus in einer IVIIschung von Organismen, wobei das Nferfahren 
das Bestimmen der Sequenzen zweier ausgewahlter Nukleotidbereiche des spezifischen Organismus durch eine 

20 . Sequenz der Schritte nach einem der Anspruche 1 -5 und die Verwendung der sequenzierten Bereiche zur Erzeu- 
gung eines Primerpaares umfaBt, um einen spezifischen Nukleotidbereich des Organismus selektiv zu amplifizle- 
ren und um auf diese Weise den spezifischen Organismus nachzuweisen. 
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25 Patentanspruche fur folgenden Vertragsstaat : ES 

1. Verfahren zur Erzeugung einer DNA-Sonde, welche fur einen zu identifizierenden Organismus spezlfisch ist und 
zwischen Gattungen und Arten auf eine nicht-empirlsche Weise unterscheiden kann, wobei das Verfahren die 
folgenden Schritte umfa3t: 

30 

a) Ampllflzlerung eines variablen intergenischen Bereichs des Genoms, welcher in dem zu identifizierenden 
Organismus und in einer Anzahl von phylogenetlsch verwandten Organismen vorhanden ist oder von dem 
vermutet wird, da3 er in einer bestimmten Probe vorliegt. welche den zu identifizierenden Organismus enthalt. 
derdiesen variablen Bereich in seinem Genom aufwelst, unter Verwendung eines Oligonukleotid-Prlmerpaa- 

35 res. wobei die Primer den intergenischen Bereich flankierenden Bereichen oder Teilen davon entsprechen, 

von denen bekannt ist oder von denen vermutet wird. dafl sie in den Organismen konserviert sind; 

b) Bestimmen der Sequenz des amplifizierten Bereichs; 

c) Auswahlen der Sequenz oder eines Teils davon zur Erzeugung der Sonde, welche fur den zu identifizie- 
renden Organismus spezrfisch ist, durch das Verglelchen mit den anderen amplifizierten Bereichen; und 

40 d) Definleren der zur Erzeugung eines spezifischen Signals erforderlichen Hybridisierungsbedlngungen unter 

Zugrundelegung der genauen Nukleotidsequenz der ausgewahlten Sonde. 

2. Verfahren nach Anspruch 1 , wobei einer der Primer einem konservierten Bereich des 16S-rRNA-Gens entsprlcht 
und der andere Primer einem konservierten Bereich des 23S-rRNA-Gens entsprlcht. 

45 

3. Verfahren nach Anspruch 1. wobei die Primer-Sequenzen von der RNA-Rlbonuclease P-Komponente abgeleltet 
sInd. 

4. Verfahren nach einem der vorstehenden AnsprOche, wobei der ampliflzierte variable Bereich von einer autokla- 
50 vierten Probe abgeleitet wird. welche den zu identifizierenden Organismus enthalt. 

5. Verfahren nach einem der vorstehenden Anspruche, wobei der Mikroorganismus aus einer Art von Aeromonas . 
Bacillus . Clostridium . Enterococcus . Escherichia . Klebsiella . Mvcobacterlum . Pseudonrwnas . Salmonella . Serratla . 
Staphylococcus oder Streptococcus ausgewahit ist. 

55 

6. Verfahren nach Anspruch 1 , wobei eine DNA-Sonde aeaen Clostridium difficile aus einem Zwischenprodukt des 
variablen intergenischen Bereichs der die 16S-rRNA und 23S-rRNA codierenden Gene hergestellt und von der 
folgenden Nukleotidsequenz oder einer dazu komplementaren Sequenz abgeleltet wird: 
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SEQ ID NO: 1 

AGAGAACCTGCCGTTGAATCACCTCCTTTCTAAGGAGAATAGAAAGAAGAAAATTCTTT 
CTAAAGGCTGAATTCTCTGTTTAATTTTGAGAGACCATTCTCTCAAAATTGAAACTTCT 
AATAAAATTGGGAAGTAGCTGATCATCACCAAATCGTAAATTTTGGATGCCTAGCTACG 
TTCTTTGAAAATTGCACAGTGAATAAAGTAAAGCTAAAGGTATATAAAAATCCTTTGTA 
AGAATCAATTTAAGGTCAAGCTACAAAGGGCGCAT 

7. Verfahren nach Anspruch 1 , wobei eine DNA-Sonde qegen Clostridium pasteurianum aus elnem Zwischenprodukt 
des variablen intergenischen Berelchs der die 16S-rRNA und 23S-rRNA codierenden Gene hergestellt und von 
der folgenden Nukleotidsequenz oder einer dazu komplementaren Sequenz abgeleitet wird: 

SEQ ID NO: 2 

AGAGAACCTGCCGGCTGGATCACCTCCTTTCTAAGGAGTAATTGTAGCAGGATAACTGT 
TGTATACATTGGTTTCTTACTCTTGTCTCTGTTTTVATTTTGAGAGATCAGTTCTCTTAA 
GATGTACTTTGAAAATTGCATAGAGAAACAAAGTAAAGTAAAAAATAATCCTTTGATAA 
TATGATTTTAATCGAAAAGATTGAAATTAAACAATAAAGACTAAACTCTAAAACGGGCT 
AACGCCTAAAAGAGTAACAAGGTCAAGCTACAAAGGGCGCAT 

8. Verfahren nach Anspruch 1, wobei eine DNA-Sonde aeaen Clostridium perfringens aus elnem Zwischenprodukt 
des variablen intergenischen Berelchs der die 16S-rRNA und 23S-rRNA codierenden Gene hergestellt und von 
der folgenden Nukleotidsequenz Oder einer dazu komplementaren Sequenz abgeleitet wird: 

SEQ ID NO: 3 

AGGAGAACTGCGGCTGGATCACCTCCTTTCTAAGGAATACATCTTAGGACAACTAAGAT 
GATAATGAATTCTGGATAATATCTCTGTTTAATTTTGAGAGACTATCTCTCAAAATTGT 
TCTTTGAAAATTGCACATAATTTAATTTATAGAAACAACAAGCCAAATTGGCAAAACCA 
ATTTCTATTCTTTGTAAAATGAGPJVCTATAACTAATATAGGTCAAGCTACAAAGGGCGC 

AT 

9. Verfahren nach Anspruch 1 , wobei eine DNA-Sonde gegen Mycobacterium avium aus elnem Zwischenprodukt 
des variablen intergenischen Berelchs der die 16S-rRNA und 23S-rRNA codierenden Gene hergestellt und von 
der folgenden Nukleotidsequenz oder einer dazu komplementaren Sequenz abgeleitet wird: 

SEQ ID. NO: 4 

ACCGGAGGTGGGGCTGATCACCTCCTATTCTAAGAGCACCACAAAACGACCCCGAACTG 
GTGGGGTCGGGAGCCAGTAGGGGTTCCCGTCTAGTGACGGGGGCCGGGTGCGCAACAGA 
AATGATTGCCAGACACACTATTGGGCCCTGAGACAACACTCGGTCCGTCCGTGTGGAGT 
CCCTCCATCTTGGTGGTGGGGTGTGGTGTTTGTATTGGGATAGTGGTTGCGATGATCTA 
GGTGAGCGCATGGTCTTCGTGGCCGGCCGTTGATCGAAATGGGTAATTTCTTTTTTAAC 
TCTTGTGTGTAAGTAAGTGTTTAAGGGGGGAT 

1 0. Verfahren nach Anspruch 1 , wobei eine DNA-Sonde gegen Mycobacterium bovis aus einem Zwischenprodukt des 
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variablen intergenischen Bereichs der die 16S-rRNA und 23S-rRNA codierenden Gene hergestellt und von der 
folgenden Nukleotidsequenz oder einer dazu komplementaren Sequenz abgeleitet wird: 

SEQ ID NO: 5 

ACCGGAAAGGTCCGTGCGTGAAATTTAACCTTCCTTCCCTTTTCTAAGGAGCACCACGA 
AAACGCCCCAACTGGTGGGCGTAGGCGTGAGGGGTTCTTGTCTGTAGTGGGCGAGACGG 
GGTGCATGACAACAAAGTTGCCACCAACACACTGTTGGGTCCTGAGGCAACACTCGGAC 
TTGTTCCAGGTGTTGTCCCCACCGCCTTGGTTGGTGGGGTGTGTGTGTTTGAGAACTGG 
ATAGTGGTTGCGAGCATCAATGGATACGCTGCCGGCTAGCGGTGGCGTGTTCTTTGTGC 
AATATTCTTTGGTTTTTGTTGTGTTTGTAAGTGTCTAAAGGGCGCAT 

11. Verfahren nach Anspruch 1 , wobei eine DNA-Sonde aegen Mycobacterium tuberculosis aus einem Zwisclienpro- 
dulct des variablen intergenischen Bereichs der die 16S-rRNA und 23S-rRNA codierenden Gene hergestellt und 
von der folgenden Nukleotidsequenz oder einer dazu komplementaren Sequenz abgeleitet wird: 

SEQ ID NO: 6 

ACCGGAAGTCGTCGGGATCACCTCCTTTCTAAGGAGCACCACGAAAACGCCCCAACTGG 
TGGGTCAGGCGTGAGGGGTTCTTGTCTGTAGTGGGCGAGACGGGGTGCATGACAACAAA 
GTTGGCCACCAACACACTGTTGGATCCTGAGGCAACACTCGGACTTGTTCCAGGTGTTG 
TCCCACCGCCTTGGTGGTGGGTGTGGTGTTTGAGAACGTGATAGTGGTTGCGAGCATCA 
ATGGATACCCGTGCCGGCTAGCGGTGGCGTGTTCTTTGTGCAATATCTTTGGTTTTTGT 
TGTGTTTGTAAGTGTCTAAGGGCGCA 

12. Verfahren zum Nachweis und/oder zur Bestimmung eines Organismus, welcher eine Ziel-Nukleotidsequenz ent- 
halt Oder von dam vermutet wird, da3 er sie enthalt, wobei das Verfahren das Inkontaktbringen des Organismus 
mit einer Sonde nach eInem der Anspruche 6-11 umfa3t, die zu der Zielsequenz komplementar ist. 

1 3. Verfahren zum Nachweis eines spezifischen Organismus in einer Mischung von Organismen, wobei das Verfahren 
das Bestimmen der Sequenzen zweter ausgewahlter Nukleotidbereiche des spezifischen Organismus durch eine 
Sequenz der Schritte nach einem der Anspruche 1 -5 und die Verwendung der sequenzierlen Bereiche zur Erzeu- 
gung eines Primerpaares umfa3t, um einen spezifischen Nukleotidbereich des Organismus selektiy zu amplifizie- 
ren und um auf diese Weise den spezifischen Organismus nachzuweisen. 



Revendlcatlons 



Revendlcations pour lee Etate contractants euivante : AT, BE, CH, DE, DK, PR, GB, GR, IT, LI, LU, NL, SE 

1. M^thode de gSn^ration d'une sonde d'ADN sp^cifique d'un organism k identifier et capable de distinguer entre 
les genres et les esp^ces de manidre non-empirique, ladite mdthode comprenant les dtapes consistant 

a) amplifier, en utilisant un couple d'amorces oligonucl6otidiques, une region interg6nique variable du genome 
pr6sent dans I'organisme k identifier et dans un certain nombre d'organismes phylog6n6tiquement apparentds, 
ou susceptible d'etre present dans un 6chantillon donn6 contenant ledit organisme k identifier et ayant ladite 
region variable dans son genome, lesdites amorces correspondant k des regions ou k des parties de ces 
regions adjacentes k ladite region intergdnique. connues ou susceptibles d'dtre consen/des dans lesdits 
organismes ; 
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b) determiner ta sequence de la region amplifi^e ; 

c) selectionner ladite sequence ou une partie de celle-ci pour gendrer ladite sonde sp^cifique dudit organisme 
k identifier par comparaison avec d'autres regions amplifi6es ; et 

d) definir ies conditions d'liybridation requlses pour obtenir un signal specifique bas^ sur la sequence nucl^o- 
tidique precise de la sonde sdlectionn^e. 

2. M^thode selon la revendication 1, dans laquelle Tune desdites amorces correspond h une region conserv6e du 
g6ne de I'ARNr 16S et I'autre desdites amorces correspond k une region conserv6e du g6ne de I'ARNr 23S. 

3. Mdthode selon la revendication 1 , dans laquelle Ies sequences d'amorce d6rivent du composant ARN de la ribo- 
nucl^aseP. 

4. M^thode selon Tune quelconque des revendications pr^c^dentes, dans laquelle la region variable amplif l^e derive 
d'un 6chantillon qui a 6t6 traits en autoclave et contient I'organisme k identifier. 

5. M6thode selon I'une quelconque des revendications pr6c6dentes, dans laquelle le micro-organ isme est s6Iection- 
ne parmi Ies especes Aeromonas, Bacillus, Clostridium, Enterococcus, Escherichia, Klebsiella. Mycobacterium, 
Pseudomonas, Salmonella, Serratia, Staphylococcus ou Streptococcus. 

6. Sonde d'ADN pour Clostridinm difficile obtenue k partir d'une region intergenique variable Intermediaire entre tes 
g^nes codant pour I'ARNr 1 6S et I'ARNr 235 et d^rivSe de la sequence nucl^otidique suivante ou d'une sequence 
compidmentaire de celle-ci 



SEQ ID NO: 1 

AGAGAACCrrGCCGTTGAATCACCTCCTTTCTAAGiGAGAATAGAAAGAAG 
AAAATTCTTTCTAAAGGCTGAATTCTCTGTTTA^ 

TCTCAAAATTGAAACTTCTAATAAAATTGGGAAGTAGCTGATCATCACC 
AAATCGTAAATTTTGGATGCCTAGCTACGTTCTTTGAAAATTGCA 

GAATAAAGTAAAGCTAAAGGTATATAAAAATCCTTTGTAAGAATCAATTT 
AAGGTCAAGCTACAAAGGGCGCAT 

7. Sonde d'ADN pour Clostridium pasteurianum obtenue k partir d'une region intergenique variable Intermedial re 
entre Ies gdnes codant pour I'ARNr 16S et I'ARNr 23S et derlv^e de la sequence nucl6otidique suivante ou d'une 
sequence compiementaire de celle-ci 
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SEQ ID NO; 2 



AGAGAACCTGCCGGCTGGATCACCTCCTTTCTAAQGAQTAATTGTAGCA 

GGATAACTGTTQTATACATTGGTTTCTTACTCTTGTCTCTGTTTAATTTT 

GAGAGATCAGTTCTCTTAAGATGTACTTTGAAAATTGCATAGAGAAACA 

AAGTAAAGTAAAAAATAATCCTTTGATAATATGATTTTAATCGAAAAGAT 

TGAAATTAAACAATAAAGACTAAACTCTAAAACGGGCTAACGCCTAAAA 

GAGTAACAAGGTCAAGCTACAAAGGGCGCAT 



8. Sonde d'ADN pour Clostridium perfringens obtenue k partir d'une region interg6nique variable interm6diaire entre 
les gdnes codant pour I'ARNr 16S et I'ARNr 235 et 66(iv6e de la sequence nucldotldlque sulvante ou d'une 66- 
quence complSmentaire de celle-cl 



S£Q ID N" 3 

AGGAGAACTGCGGCSTGGATCACCTCCTTTCTAAGGAATACATCTTAGGA 

CAACTAAGATGATAATGAATTCTGGATAATATCTCTGTTTAATTTTGAGA 

GACTATCTCrCAAAATTGTTCTTTGAAAATTGCACATAATTTAATTTATA 

GAAACAACAAGCCAAATTGGCAAAACCAATTTCTATTCTTTQTAAAATGA 

GAACTATAACTAATATAGGTCAAGCTACAAACKHSCGCAT 



9. Sonde d'ADN pour Mycobacterinm avium obtenue k partir d'une region intergdnique variable intermddiaire entre 
les gfenes codant pour I'ARNr 16S et I'ARNr 23S et 66nv6e de la sequence nucltotidique sulvante ou d'une se- 
quence cocnplSmentaire de celle-ci 



SEQ ID NO: 4 

ACCGGAGGTGGGGCTGATCACCtCCTATTCTAAGAGCACCACAAAACGA 

CCCCGAACTGGTGGGGTCGGGAGCCAGTAGGGGTTCCCGTCTAGTGAC 

GGGGGCCGGGTGCGCAACAGAAATGATTGCCAGACACACTATTGGGCC 

CTGAGACAACACTCGGTCCGTCCGTGTGGAGTCCCTCCATCTTGGTGGT 

GGGGTGTGTGGTGTTTGTATTGGGATAGTGGTTGCGATGATCTAGGTGA 

GCGCATGGTCTTCGTGGCCGGCCGTTGATCGAAATGGGTAATTTCTTTT 

TTAACTCTTGTGTGTAAGTAAGTGTTTAAGGGGGGAT 

10. Sonde d'ADN pour Mycobaaerium bovis obtenue k partir d'une region interg6nique variable interm6diaire entre 
les gknes codant pour I'ARNr 16S et I'ARNr 233 et dSrivde de la sequence nucl^otidique suivante ou d'une 86- 
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SEQ ID NO: 5 

ACCGGAAAGGTCCGTQCGTGAAATTTAACCTTCCTTCCCTTTTCT^ 

AGCACCACGAAAACGCCCCAACTGGTGQGCGTAGGCGTGAGGGGTTCT 

TGTCTGTAGTGGGCGAGACGGGGTGCATGACAACAAAGTTGCCACCAAC 

ACACTGTTGGGTCCTGAGGCAACACTCGGACTTGTTCCAGGTGTTGTCC 

CCACCGCC^GGTTGGTGGGGTGTGTGTGTTTGAGAACTGGATAGTGGT 

TGCGAGCATCAATGGATACGCTGCCGGCTAGCGGTGGCGTGTTCTTTGT 

GCAATATTCTTTGGTTTTTGTTGTGTTTGTAAGTGTCTA 

11. Sonde d'ADN pour Mycobacterium tuberculosis obtenue ^ partir d'une region interg6nique variable interm6diaire 
entre les gfenes codant pour I'ARNr 16S el I'ARNr 23S et d6riv6e de la sequence nucl6otidlque suivante ou d'une 
sequence complementaire de celle-ci 

SEQ ID NO: 6 

ACCGGAAGTCGTCGGGATCACCTCCTTTCTAAGGAGCACCACGAAAACG 

CCCCAACTGGTCKHiTCAGGCGTGAGGGGTTCTTGTCTGTTAGTGGQCG 

AGACGGGGTGCATGACAACAAAGTTGGCCACCAACACACTGTTGGATCC 

TGAGGCAACACTCGGACTTGTTCCAGGTGTTGTCCCACCGCCTTGGTGG 

TGGGTGTGGTGTTTGAGAACGTGATAGTGGTTGCGAGCATCAATGGATA 

CCCGTGCCGGCTAGCGGTGGCGTGTTCTTTGTGCAATATCTTTGGT^ 

TGTTGTGTTTGTAAGTGTCTAAGGGCGCA 

12. M6thode de detection et/ou de determination d'un organlsme contenant ou susceptible de contenir une sequence 
nucleotidique cible, ladite methode comprenant la mise en contact dudit organisme avec une sonde complemen- 
taire de ladite sequence cible selon Tune quelconque des revendications 6-11 . 

13. Methode de detection d'un organisme particulier dans un melange d'organismes, ladite methode comprenant la 
determination des sequences de deux regions nucl6otidlques seiectionnees dudit organisme particulier par une 
suite d'etapes selon I'une quelconque des revendications 1-5 et I'utilisation desdites regions sequencees pour 
generer un couple d'amorces afin d'amplifier seiectivement une region nucleotidique speclfique dudit organisme 
et de detecter ainsi ledit organisme speclfique. 

RevendicationG pour I'Etat contractant sulvant : ES 

1. Methode de generation d'une sonde d'ADN specifique d'un organisme k identifier et capable de distinguer entre 
les genres et les esp^ces de manidre non-empirique, ladite methode comprenant les etapes consistant k : 
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a) amplifier, en utilisant un couple d'amorces oligonucleotidiques, une region interg6nique variable du genome 
present dans I'organisme h identifier et dans un certain nombre d'organismes phylog6n6tiquement apparentds, 
ou susceptible d'etre present dans un 6chantillon donn6 contenant ledit organisme k identifier et ayant ladlte 
region variable dans son g6nome, lesdites amorces correspondant k des regions ou h des parties de ces 
regions adjacentes k ladlte region Interg6nlque, connues ou susceptibles d'etre conservees dans lesdits 
organismes ; 

b) determiner la sequence de la region amplifi^e ; 

c) s6lectionner ladite sequence ou une partie de ceile-cl pour g6n6rer ladite sonde sp6cifique dudit organisme 
a identifier par comparaison avec d'autres regions amplifi6es ; et 

d) d6finir les conditions d'hybridatlon requises pour obtenir un signal sp6clfique bas6 sur la sequence nucl6o- 
tidique precise de la sonde sdlectionn6e. 

M6thode selon ta revendication 1 , dans laquelle I'une desdites amorces correspond & une rdgion conserv6e du 
gene de I'ARNr 16S et I'autre desdites amorces correspond & une region consen^ee du gfene de I'ARNr 23S. 

Methode selon la revendication 1 , dans laquelle les s6quences d'amorce ddrivent du composant ARN de la ribo- 
nucl^aseR 

M6thode selon I'une quelconque des revendications pr6cedentes, dans laquelle la region variable ampllfl6e derive 
d'un §chantillon qui a 6t6 trait6 en autoclave et contient I'organisme ^ identifier. 

Methode selon I'une quelconque des revendications pr6c6dentes, dans laquelle le micro-organisme est selection- 
n6 parmi les espdces Aeromonas, Bacillus, Clostridium, Enterococcus, Escherichia, Klebsiella, Mycobacterium, 
Pseudomonas, Salmonella, Serratia, Staphylococcus ou Streptococcus 

IVI6thode selon la revendication 1, dans laquelle une sonde d'ADN pour Clostridium difficile esX obtenue h partir 
d'une r6gion interg6nique variable Interm6diaire entre les g6nes codant pour I'ARNr 16S et I'ARNr 23S et est 
d^rivee de ta sequence nucl^otldique suivante ou d'une sequence complSmentaire de celie^i : 

SEQ ID NO: 1 

AGAGAACCTCKSCGITGAATCACCTCCTTTCTAAGGAGAATAGAAAGAAG 
AAAATTCTTTCTAAAGGCnPGAATTCTCTGTTTAAT^ 

TCTCAAAATTGAAACTTCTAATAAAATTGGGAAGTAGCTGATCATCACC 



AAATCGTAAATTTTGGATGCCTAGCTACGTTCTTTGAAAAT^ 

GAATAAAGTAAAGCTAAAGGTATATAAAAATCCTTTGTAAGAATCAATTT 

AAGGTCAAGCTACAAAGGGCGCAT 

Methode selon la revendication 1 , dans laquelle une sonde d'ADN pour Clostridium pasteurianum est obtenue k 
partir d'une r6gion interg6nique variable interm6diaire entre les gdnes codant pour I'ARNr 16S et I'ARNr 23S et 
est d6riv6e de la sequence nucl6otidique suivante ou d'une s6quence compldmentaire de celle-ci : 
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SBQ ID NO: 2 

AGAGAACCTGCCGGCTGGATCACCTCCTTTCTAAGGAGTAATTGTAGCA 

GGATAACTGTTGTATACATTGGTTTCTTACnrCTTGTCTCTGTTTAATTTT 

GAGAGATCAGTTCTCTTAAGATGTACTTTGAAAATTGCATAGAGAAACA 

AAGTAAAGTAAAAAATAATCCriTTGATAATATGATTTTAATCGAAAAGAT 

TGAAATTAAACAATAAAGACTAAACTCTAAAACGGGCTAACGCCTAAAA 

GAGTAACAAQGTCAAGCTACAAAGGGCGCAT 

8. M6thode selon la revendication 1 , dans laquelle une sonde d'ADN pour Clostridium perfringens est obtenuo k 
partir d'une region interg6nique variable Interm6diaire ontr© les g6nes codant pour I'ARNr 16S et I'ARNr 23S et 
est ddrivde de la s^uence nucltotldique euivante ou d'une sequence compldmentalre de celle-ci : 

SEQ ID 3 

AGGAGAACTGCGGCTGGATCACCTCCTTTCTAAGGAATACATCTTAGGA 

CAACTAAGATGATAATGAATTCTGGATAATATCTCTGTTTAATTTTGAGA 

GACTATCTCTCAAAATTGTTCTTTGAAAATTGCACATAATTTAATTTATA 

GAAACAACAAGCCAAATTGGCAAAACCAATTTCTATTCTTTGTAAAATGA 

GAACTATAACTAATATAGGTCAAGCTACAAAGGGCGCAT 

9. Methods selon la revendication 1 , dans laquelle une sonde d'ADN pour Mycobacterium avium est obtenue & partir 
d'une r6gion Interg6nique variable interm6diaire entre les gfenes codant pour I'ARNr 16S et I'ARNr 235 et est 
ddrlvde de la sequence nucltotldlque suivante ou d'une sequence compldmentaire de celle-ci : 

SBQ ID NO; 4 

ACCGGAGGTQGGQCTGATCACCTCCTATTCTAAGAGCACCACAAAACGA 

CCCCGAACTGGTGGGGTCGGGAGCCAGTAGQGGTTCCCGTCTAGTGAC 

GGGGGCCGGGTGCGCAACAGAAATGATTGCCAGACACACTATTQGGCC 

CTGAGACAACACTCGGTCCGTCCGTGTGGAGTCCCTCCATCTTGGTQQT 

GGGGTGTGTGGTGTTTGTATTGGGATAGTGGTTGCGATGATCTAGGTGA 

GCGCATGGTCTTCGTGGCCGGCCGTTGATCGAAATGGGTAATTTCTTTT 

TTAACTCTTGTGTGTAAGTAAGTGTTTAAGGGGGGAT 

10. M6thode selon la revendication 1 , dans laquelle une sonde d'ADN pour H/lycobacterium bovis est obtenue k partir 
d'une region interg6nique variable interm6diaire entre les g6nes codant pour TARNr 16S et I'ARNr 235 et est 
d^riv^e de la sequence nucl^otidique suivante ou d'une sequence compl6mentalre de celle-cl : 
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SBQ ID NO: 5 

ACCGGAAAGGTCCGTGCGTGAAATTTAACCTTCCTTCCCTTTTCTAAGG 

AGCACCACGAAAACGCCCCAACTGGTGG<3CGTAGGCGTGAGGGGTTCT 

TGTCTGTAGTGGGCGAGACGGGGTGCATGACAACAAAGTTGCCACCAAC 

ACACTGTT6GGTCCTGAGGCAACACTCGGACTTGTTCCAGGTGTTGTCC 

CCACCGCCTTGGTTGGTGGGGTGTGTGTGirrTGAGAACTGGATAGTGGT 

TGCGAGCATCAATGGATACGCTGCCGGCTAGCGGTGGCGTGTTCTTTGT 

GCAATATTCTTTGGTTTTTGTTGTGTTTGTAAGTGTCTAAAGGGCGCAT 

11. MSthode selon la revendication 1, dans laquelle une sonde d'ADN pour Mycobacterium tuberculosis esl obtenus 
k partir d'une region intergdnique variable intermMiaire entre les gdnes codant pour I'ARNr 16S et I'ARNr 235 et 
est d6tw6e de la sequence nucl^otldique sulvante ou d'une sequence compldmentaire de celle-ci : 

SBQ m NO: 6 

ACCGGAAGTCGTCGGGATCACCTCCTTTCTAAGGAGCACCACGAAAACG 

CCCCAACTGGTGGGTCAGGCGTGAGGGGTTCTTGTCTGTTAGTGGGCG 

AGACGGGGTGCAT6ACAACAAAGTTGGCCACCAACACACTGTTGGATCC 

TGAGGCAACACTCGGACTTGTTCCAGGTGTTGTCCCACCGCCTTQGTQG 

TGGGTGTGGTGTTTGAGAACGTGATAGTGGTTGCGAGCATCAATGGATA 

CCCGTGCCGGCTAGCGGTGGCGTGTTCTTTGTGCAATATCTTTGGTTTT 

TGTTGTGTTTGTAAGTGTCTAAGGGCGCA 

12. M6thode de d6tectlon et/ou de determination d'un organisme contenant ou susceptible de contenir une sequence 
nucldotidlque cible, ladite mdthode comprenant la mise en contact dudit organisme avec une sonde compl^men- 
taire de ladite s^uence cible selon I'une quelconque des revendicatlons 6-11 . 

13. l\^ethode de detection d'un organisme spteifique dans un melange d'organismes, ladite mdthode comprenant la 
determination des sequences de deux regions nucltetidiques sdlectionndes dudit organisme speclfique par une 
suite d'etapes selon I'une quelconque des revendicatlons 1-5 et I'utilisation desdites regions sdquenctes pour 
g^nSrer un couple d'amorces afin d'amplifier sdlectivement une region nucldotldique speclfique dudit organisme 
et de detecter ainsi ledit organisme speclfique. 
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